Congenital lobar emphysema (CLE) is a rare lung congenital malformation. Differential diagnosis of the disease remains challenging in an infant with acute respiratory distress. We report a case of a 3-week-old female infant with a weight of 2.1 kg who presented respiratory distress related to CLE. Left upper lobectomy was performed and she had an uneventful recovery.
Introduction
Congenital lobar emphysema (CLE) is a rare anomaly of lung development and often appears in the neonatal period, with hyperinflation of one or more pulmonary lobes, in the absence of bronchial obstruction [1] . Actually, true emphysematous changes are lacking and some investigators classify this disease as congenital hyperinflation. CLE occurs in 1 case per 20-30 thousand births [2] . The etiology of congenital lobar emphysema is idiopathic in half of cases, whereas the other 50% have several mechanisms proposed to explain the air-trapping, which can be divided into intrinsic and extrinsic subtypes [3] .
Early diagnosis is crucial and in many cases it is difficult to differentiate between CLE and hyperinflation resulting from extrinsic bronchial obstruction (lymph nodes, vessels, masses, or cysts) that compresses the bronchus and produces valve obstruction. However, it is stated that even more than half of CLE cases are not related to airway abnormalities. Surgical removal is the most common treatment choice with operative mortality rate about 3 to 7% [2] .
Case Presentation
A 3-week-old female infant with a weight of 2.1 kg was referred to our Department for the surgical management of CLE. The infant was in respiratory distress. Oxygen saturation was 82% in room air. Past medical history was unremarkable. In the last week, mother had noticed occasional episodes of tachypnea. Rapid development of dyspnea episodes brought the infant to the Emergency Department in respiratory distress. Respiratory rate was 70/min and oxygen saturation was of 85% on room air. Chest examination showed asymmetry with bulging of left hemithorax with decreased air entry on the left and crepitations on the right. Chest X-ray showed overdistention of the left lung field with asymmetry in parenchymal transparency with a hyperlucent zone. A prominent mediastinal shift with compression and atelectasis of the right lung was evident. Initial diagnosis was consistent with respiratory tract infection complicated with pneumothorax. Further diagnostic workup with computed tomography scan confirmed the presence of an emphysematous left upper lobe and atelectasis of the left lower lobe with 
Discussion
Nowadays, CLE is usually being diagnosed during prenatal evaluation by ultrasonography and may be associated with polyhydramnios and fetal hydrops. Early diagnosis of CLE is crucial and in many cases is complicated due to the variety of its clinical presentation that varies from mild tachypnea to severe respiratory distress [4] . The most common clinical presentation is neonatal acute respiratory distress, which is caused by localized air trapping that compresses the ipsilateral and contralateral normal lungs. Symptoms worsen as the emphysematous lobe gradually enlarges. Cyanosis is the second most common finding. However, similar symptoms with CLE may occur in bronchopneumonia, cyanotic congenital heart diseases, and several congenital abnormalities of the lung. Congenital lobar emphysema may be confused with tension pneumothorax. Chest tube insertion may further increase respiratory distress and lead to injury of the lung parenchyma. In CLE the pulmonary vessels extend to the periphery of the hyperinflated lobe and there is no visualization of a pleural line unlike in pneumothorax [5] . Moreover, differential diagnosis includes congenital cystic adenomatoid malformation, sequestration, bronchogenic cyst, unilateral hyperlucent lung syndrome, and pulmonary interstitial emphysema.
Case Reports in Surgery The diagnosis, although not definitive, is made by clinical examination and chest X-ray and can be confirmed by CT, as we performed in our case. Chest radiograph usually shows many abnormalities that raise the suspicion of CLE. In addition, CT provides anatomic details that serve as a guide for safe resection of the affected lobe. CT can show the abnormally narrowed bronchus and affected lobe, as well as the collapsed lobe. It is also useful in differential diagnosis of mediastinal mass or an enlarged heart and may rule out the presence of associated anomalous vascular anomalies [6] .
In literature the use of bronchoscopy as an important tool in the differential diagnosis is also discussed, but it is not recommended for primary screening test and it is mainly indicated for children whose symptoms appear in later neonatal period [2] . Furthermore, improper use of this procedure may aggravate the respiratory distress in CLE patients. On the contrary, Tey et al. in a recent article concluded that flexible bronchoscopy should be used to study suspected CLE cases to determine their causes and decide whether to treat the patient conservatively, by lobectomy, or by other strategies [7] .
In our case the clinical presentation of CLE occurred during the third week of life with extreme respiratory distress. As with this child, respiratory distress is the commonest mode of clinical presentation. Dyspnoea, wheezing, grunting respiration, tachypnea, and sometimes progressive cyanosis are the most common symptoms. In almost 95% of CLE cases the clinical signs are evident in the early neonatal period (from few days after birth to six months) but there are a number of cases for which diagnosis may be delayed up to 5-6 months [5, 8] .
The low weight of the child was a challenge for both anesthesia and surgical procedure. The various factors that increase morbidity and mortality in these patients are usually consequent to the immaturity of the various systems and the associated congenital defects. Infants with low body weight undergoing thoracic surgery are a major challenge for both surgeons and the postsurgery care unit. It has been observed that postsurgery outcome for low weight infants is worse compared to the outcome of normal body weight infants. Therefore, the need for close monitoring perioperatively and postoperatively is greater whereas procedure complications may occur. CLE perioperative mortality ranges from 3 to 7% [9] . Due to the low weight of the child we focused not only on the appropriate respiratory weaning but also on the prompt nutrition intake.
The anesthetic considerations in neonatal surgical emergencies are based on the physiological immaturity of various body systems, poor tolerance of the anesthetic drugs, associated congenital disorders, and concerns regarding the use of high concentration of oxygen. Regarding the induction of anesthesia when positive pressure ventilation is applied before opening of the chest, it may cause rapid inflation of emphysematous lobar cyst with sudden mediastinal shift and cardiac arrest. Therefore, induction of anesthesia should provide adequate spontaneous ventilation with minimal airway pressure. Occasional gentle assistance is necessary. Once the chest is opened and the affected lobe is delivered, the patient can be paralyzed and the lungs can be ventilated by controlled ventilation [10] . In our case, manual-assisted ventilation with low inflating pressure (7-18 cm H 2 O) was used until the chest was opened.
Congenital heart disease has an association with congenital lobar emphysema. In literature 12-20% concomitant CHD or vascular slings have been reported. Therefore, many studies recommend the performance of echocardiography during the differential examination [1, 3, 4] . In our case echo revealed only the presence of a PDA. Although it was not hemodynamically significant, PDA ligation was performed after the completion of lobectomy via the left posterolateral thoracotomy.
The lobar emphysema was located in the left upper lobe and this is the most frequently affected site. According to previous studies, left upper lobe is most often involved, followed by the right middle lobe [1, 4, 11] . The involvement of the lower lobes is very rare. The cause of distribution of the affected lobes is not well known. It is possible that location is related to embryonic stage [7] . Moreover, in many cases a shift of the mediastinum occurs as was the case here.
Surgery is the treatment of choice, especially in the setting of mediastinal shift with subsequent compression of the unaffected lung lobes. In earlier case series surgical excision of the affected lobe was recommended as soon as possible in all infants younger than 2 months and in infants older than 2 months who present severe respiratory symptoms. The clinical presentation of the infant was used as a guide to the appropriate time for surgery. In some cases with older infants, with mild or moderate respiratory distress, conservative management can be performed along with a close follow-up of the patient [2, 6] . In our case, although lobectomy in an infant with a low weight was more demanding, postoperative course was uneventful with an excellent outcome.
The diagnosis of CLE in infants may be a challenge. The choice of treatment should be based on the severity of onset. This case suggests that lobectomy could be safely performed in a low weight infant with severe respiratory distress.
